Metformin ameliorates high uric acid-induced insulin resistance in skeletal muscle cells.
Hyperuricemia occurs together with abnormal glucose metabolism and insulin resistance. Skeletal muscle is an important organ of glucose uptake, disposal, and storage. Metformin activates adenosine monophosphate-activated protein kinase (AMPK) to regulate insulin signaling and promote the translocation of glucose transporter type 4 (GLUT4), thereby stimulating glucose uptake to maintain energy balance. Our previous study showed that high uric acid (HUA) induced insulin resistance in skeletal muscle tissue. However, the mechanism of metformin ameliorating UA-induced insulin resistance in muscle cells is unknown and we aimed to determine it. In this study, differentiated C2C12 cells were exposed to UA (15 mg/dl), then reactive oxygen species (ROS) was detected with DCFH-DA and glucose uptake with 2-NBDG. The levels of phospho-insulin receptor substrate 1 (IRS1; Ser307), phospho-AKT (Ser473) and membrane GLUT4 were examined by western blot analysis. The impact of metformin on UA-induced insulin resistance was monitored by adding Compound C, an AMPK inhibitor, and LY294002, a PI3K/AKT inhibitor. Our data indicate that UA can increase ROS production, inhibit IRS1-AKT signaling and insulin-stimulated glucose uptake, and induce insulin resistance in C2C12 cells. Metformin can reverse this process by increasing intracellular glucose uptake and ameliorating UA-induced insulin resistance.